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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser 
machining device which can form a modified domain 
inside a working object 

SOLUTION: A laser machining device 100 comprises a 
loading stand 107 to lay the working object 1, a laser 
light source 101 to launch a laser beam, a condenser 
105 which focuses a laser beam L inside the working 
object 1 laid on the loading stand 107 so as to form the 
modified domain at its location of a focusing point P, and 
control units 115, 127 to control movements of the 
loading stand 1 07. The control units 1 1 5, 1 27 relocate 
the loading stand 107 by a first distance from a 
predetermined position to have the focusing point P 
located inside the working object 1, and move the 
loading stand 107 so that the focusing point P migrates 
along a scheduled cutting line 5. The control units 1 15, 
127 thereafter relocate the loading stand 107 by a 
second distance from the predetermined position to 
have the focusing point P located inside the working 
object 1, and move the loading stand 107 so that the focusing point P migrates along the 
scheduled cutting line 5. 
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SP©^® 3#j£{C^fig^ tl5. 
[ 0 0 3 8 ] 

.0 1 5CStJ:5K, ^7^I1S9A, 9BA^^77)9 1 g MfC fiJcg 

ts. st<»)7'^9 1 an ^7^«9A*^ii2 i^[rj, * 9 y 5 mm 9 a 

( 9 B ) frZf? y 9 B ( 9 A ) #lRb * 9.* ^fiHE 9 B & S® 3 7?|rJ fc * n ^ 

ni^tc^s-r^ 0 c ntc * o , wm^fe?* y 5 tc^o rdjaxttrnvs 1 ©a, -r&fr-s 30 

[ 0 0 3 9] 

tt±©.«fc 5 fc#^SI0j&fC &M£WLWL<Dt 7 y ^Il9^i^f5 c i: fc J: t> AnXftgi 
« l -$ttVr-r*R©-iB£ fc&S®f5r£li-f>bTi/>£o ftoT, ##1S&J£& <fcntf iDlW 
ft ft l ©JP**i<Jt«W*#^»^'-«f»ftiX»*!ft 1 OftXtf *^l£ 9 J£$&© * 5> y 

[ 0 0 4 0 ] 

fcfe, roo*5y*t*9«tf'PI4li!lii'H«4i^,- HotXX© * 5 v * ®$ 9 '* 40 
B&? So 0>J X. tf. 0 1 6 \Z^.t <fc 5 fC, ^ 7 V ^ i§? 9 AH 7 7 9 B i: © 

*5? 9C?fJ5lt5. $fc\ b-if 7feOAI>f73 |pJ* & 7 t^f J: o KitlX 

s*ft i ©ff ^^tipi ^ii:3^-r§^ipi^fe^j»f-rsiii:^T'#§„ 

[ 0 0 4 1 ] 

*^SSJg^lc^3i/^T, => v 5 9 b-if 7t L A^AI>t-r SiDXttii 

4 {CfeV>T, ^ ^ v * m® 9 A ^Jgfig U Z<D'&\C 5 ? >y 5 m& 9 B 5. A 

#iSfc#bTi£.v^fr5«»c*7 v *««9 *7Bj«-r 5 fc, ^tjgj««n*^7y^«« 
9 fcHBI* * n 5 /^^T, U~1f 3^ X tfftlc&J&Z titc ? 5 y ^ M^c 9 ic X. K> iStSL^ n 



(9) 



JP 2005-47290 A 2005.2. 24 



HJCjgASttSjr?? 9 iZ&f&fZ, C t • C tUCftLT, AlifS 

[ 0 0 4 2 ]. 

Jiv. 5 > ^ A ic $ t « N GUfctf-B r-6 fcfct^T, $f ^7-^119 c^f it, ^ 
v *m&9 BZm&L, b-*fft©A»#fl*K»fc bT«»ic*7 v A 
%Mt50t*65 o 10 
[ 0 0 4 3 ] 

M & b ~ ^ft tc O ^ T 1*0 ^ © C £ # W * 3 „ 
[ 0 0 4 4 ] 

*^S6|0fillc^s b-lf*nx#j£ izmm Z ti5 b-lf AnxSlficD — sto^TK 

its. s i 8 ttc^b-ifinisM i o o<pmmmj&mT*&z>o u--*rmxmm 1 ,o o 
«, u-ifjfeL « b-if%* i o i p-if ^ l <Dmtj j p'*>vxmm*mtti? 
zrctbKu-vytm i o i *mm?% u--*rytmmmm i o z u-vk l oKMrnm 

- 1 03i:, ^^n^-; * 57- 1 0 3 Stifc b-tfft L *&ft"r*ftftfflbV 

x i o 5 t\ mxm uyxi o 5 tmytztircu-vytL # jst#£ftsiDX»*w 
i?ns«i§i o 7t, ii^i o 7 *xmi5fate&W}-$&%rc#><Dxmz ; r-? i o 

9 t, Mmi3 1 0 7^XD!i^|Rl{Cia^-r§ Y##ftfC;£l& CD YiXf-'>M 1 

it, ild l 0 7 fcXttRtf YH#iRiK:E£f * Z$ili#ftK|£Kj£^5fc£cDZfili*7- 

- *j i i 3 1 , cn^ = -3©xf-y i 09, i i i, i i 3 <D&mzm'®t % xt-v 
mm®, i i 5 1\ % . . 

[ 0 0 4 5 ] 

is-vftm i o i tt/^i/xi/-«^4t«N d :YAGix-ifT*&So \s—*?%m 

1 0 1 (Cffll^c t t IT, CCOflfe, Nd : YV0 4 P-tf-^Nd : YL 30 

F U^V**-* ?47 U-tftfi&So * 9 '7 »«**»MS«.««*JBja*-5*£-- . 

, N d : Y A G b — If, N d : Y V 0 4 b-1f, N d : Y L F U - If * ffl 1^3 © £t # j§ 

o 

[ 0 0 4 6 ] 

JflftjSP cDX ( Y) D6 # fpj <D & iTrlj (i , tUXttmW I *X (Y) |Xf-'>'l 0 9 (11 
1 ) «fc t> X (Y) W^lPjtC^i&^^S C fcfCfc D ff 5 o Ztt5'fiittJni***W 1 CDS® 

<fc o T, 1 1 3 Z Zm?5fa\Z'®mZ#Z> C t*C£ t) , *D X ft ft ft 1 cD ^ gp tC 

b-tfftL cDgift^ P 5 C t^T*t§o Z«Xf"-SM 1 3 £ J; D iOX 40 

P *.AnX*f3fe«| 1 Off |p]tCj3VTff*cD^7>cDfiEM<fc 0 Alt® (^®3) iCjfi^fi© 

x « m ^ ® m w b fc o v m&<D®¥-ft(DtiLWKmwiLrc9? % c ttfvz %o * ^ , 

^TtfflU^Xl 0 5 >Sr Z $Sl73l^{C^«| * -£3 i- t i; o T fe , C tl S> CD gg g|5 b — if 3t (O 
[ 0 0 4 7 ] 

d d ZttXx--^fcJ:SiiDX»ft»©Jil*^l^t45ttS^^^POffiH©fl9»»co 

b--»f3ieo^^jSo(a»*, AoxMftt/cDS® c aijb) *mmiiLrta±ftMim<Dpi%L.. 
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£ p ©anxttisfe i ©tee&fc&w-s^'Mtt-N z r*& s (NttU-ifftLfcft'rsiini** 

Z#X'r-.^*f»?t'3 c i: fc <fc 0 % imxftjfcift 1 © J? # *F 1rI & 5 ft ft jSi P ©fiiM 
*W»t5cttfT?t5. ft3tjiK p o-4DX»«t» i ©fli*^r-iej'fcfetts»fa©(ft 

WZ&m 3 ft» ZjmXttmm 1 ©F*3g|53; T*©.Hall (N z ) fc*S„ iKDil (Nz) ^ _h IB 

B'»f* (n) z> c t\z £ *) w z nrc&mm (z) inx****- i ttrnfrutnc 

[ 0 0 4 8 ] 

v-if Apx^g i o o « £ s «fi& i 0 7t«B«nfeipx»*»r3&Rr»jt»»c 
<t o jawi-s'feftfc Rra^»*is^-r 1 1 7 m \ 0 

ss^i^fflL^yXi 0 5 t BD«d±icBl?nfti>ra3i6ioiJ^i»xyy '^119 
i;, So e-Lxyj y * 1 19 tm^tm uyx 1 0 5 toflic^^D^ >^ ^ 5 
i 0 3^st?nt^5„ if-Axy; y # 1 1 9*±. ^ra3t«o'iai|i»*fi»t« 

T^So IlifiS l 1 7 *>5-$8£LfcRT«#8H:e- AX^'J ^119 T?J|&¥#tfS 
»«n, c ©SI*S ftfc^ili&fctf^W' * n-f y * 5 9 - 1 0 3RffI)Kffll/yX! 0 5- 

^aaix inx*rjfe» 1 ©sjw^s^* y 5 ss*#o#ffi 3-*jfawrs. 

[ 0 0 4 9 ] 

U - if iDlSI lOOttntv e-iX^'J-^l 19. ?^^D^y^7-l 0 

3stfi*ii/yxi o 5 m vxM±iz.mwf$tircmm.m? i 2 1 Rvmmisyxi 2 

3£fii*.S.II{fe;K?12l£L , rtt09*.f£CCD (charge-coupled d 
evlce)**7#£*. ■1».l0rM5'f ^5^£#t?^®3*jIBJ3LfcRrmfti|£©K& 
ft«, Hlftffl 1/>X1 0 5 v 2V ^ n-T y ^ 55- 1 O 3 \ \Z-L>x7V y # l l 9 £)g 

at, igsvvxi 23 cfii^ntsiif 1 2 lfsun, wf-n%3. 

[ 0 0 5 0] 

u-ifAnx^gi oofi££tc, mmm? 1 2 1 ffl2j2ftfcjg«7 f -*# x^sft 

SH&x-^Mgpi 25t, l^-if AnXSig l 0 0 £ & * f&J 8P T S£#M»» l 2 7 £ 
, 1 2 9 t\ %H*So MMr-fimm&l 258, ISf-^iCUl^ffl 

ftic 1 1 7 r^^Lrc^n^om^^mm 3 ±iz^t>^^fc^com^7 : -'S' ^mn-r^o 

C ©&£x- * £SlC LTXx-^ftJflJgPl 1 5*lZ«Xf-5?l 1 3 ^^tMatSC 
fciCfcD, ^Mft©M#gB5 3 ? <}: 5 l£ So «fcr>T, »«7*-**Uia& 1'2 5« 
h 7*-AXa^7 h lTflt'5. pJSl7t©£^tf 3i® 3 fcffiH-f S-Z#Xf--- 

>m 1 3 ©fegicfe^T, u-ifft l ©^ftjs p «. mm 3 fCfitg-T S «fc o K U-if *DI^ 
it 1 «ps*nrv>So a^x-^©agp 1 2 5 ti v jgis-r-*£Sfc lt« 3 

©a£XBM©li{§s-r- ^^lltSo C ©H^ix - # £ & i&J gfl 1 2 7 fcSS 5. *U ± 

#M'®&?&m>&w.tf%:-£ti, tz^ i 2 9tip.n5o cmuo, ^e-*i 2 9ti; 

SS£ft So 

[ 0 0 5 1 ] 

±wmm% 1 2 7 ic it, 7s 7--i?mmu 1 1 5 *» 5 ©-r—*\ s^x-^^agp 1 2 5 
^©m^^-*^ axj c n ©x- * t>»tc l t'u— if yt.mffl&& 1 0 2 , 

"fflXITl 7 stfx r-- ^ftJBUgp 1 1 5 *W»'-r s c ii »c «fe 0 , i^-ifinx^Bi oot 

ft**J»t5„ <fcoT, ^ftffPJSPgP 1 27B3>ta-^r7htLTait5. *fc 
. ■ £ # «H » 6P 1 2 7'tt, II 9RtfB201?«iHLfe8»i ( z ) © x - # X * 2 ft , 

ieti£ftSo 

[ 0 0 5 2 ] 

& , 01 8S(fl2 l^rfflv^T. *H«g ^ K: & S lx - if AnX ^ 'ft ^ tK 0J3 f S „ 0 2 
i ti, c©^-ifiDX^J**Kwrsfci6©7D-^ + - hT'^So ini'^ife* 1 
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[ 0 0 5 3 ] 

mm^m-i^T , tax^mm 1 ^Mhrmm^m^xit^^co^^v^^^u-^^i * 
u-*f?tm i o l ^if ts c s i o i ) o xk\ toxumm 1 corns *m%.? 
%o <om%.m&frx$mxtt&ya 1 ©jsm^si;: lt, mx^m® i <d zmj5ft<D& 

11 (z) ^^St5 (S103) o Ctltt\ U^tfftL ©Ifeftj&P tfftlJX**^ i ©ft. 
gflfc&BS-ttS fcftic. anxtttHfc l M®3lcfeBT3>-1fftL©if|ft££S2pi:L 
fciDXttii^ 1 © Z W^i|Bl<D^i!l«T->So OS: ADX*f^!felcD/i*^[qjH:fe^^^ 
ftj£P ©&B#i*£2ns„ Hft£P ©teBfiiraiftiiti l comz, #If^fILt^ 

tt,§o *^ss^ST?{iftnx^^^i i <o ft & <D mm tt & icMft&p tttiLmzit&rcVxDm ro 

[ 0 0 5 4 ] 

iuxttmVd i * u-ifAnxgB l o o vWLWtt 1 d 7i:lll-§o f LT, H^ffl^^ 

1 i 7 fr&Rr«ft*$8£*-&Tjtox**fciii i *jHuir s ( s 1 o 5 ) mmtntzmm^ 

«9^r y 5 *#tr-iDX»«i«! 1 ©«® 3 1 2 -i t«fc D »«f 5. 

2 5 am&kytm 1 1 7 o^mftvm&tfmm 3 tfigtsi 5%Mf-^'siits 20 

( S 1 0 7 ) o 

[ 0 0 5 5 ] 

ZL<Otik&7 ! -Z\*7>7-- ;t JMmU 1 1 5 IzmZtlZo Xf-^«»9 1 1-5 1*^ C 
J&X-* %SICLT ZfSX^-^l 1 3 * ZmiofaCD&mS & Z (S 1 09) » C tl»t<fc 
D . 1 1 7 ©Rl^^CDji^*^® 3 fCffifi-T So Z jpA X r - 5? 1 1 3 © C © (ft 

buhs^t^ p-if^ l ©&ftj£ p itmm 3 ic&Bf * 1 1 \z annf 5 

1 2 5 ttii^T 1 -^ KgcH^T, M^705 ^^tfAPXM^^l©^®. 

i 2 9 £ gen, cniUDt-^ i 2 9ic^BT^^^-Y>5#jfi©te^iijg!*^^^n 

So 30 
[ 0 0 5 6 ] 

^ftMIJglil 2 7tttfi6Xf -y/S 1 0 3T'Sl!S$nft^l^li©T-^AU^^ 

5 it c (Dtemmov 1 -* mm^^x. u^ifytLcomft&ptfbuxMmvs 1 ©rtgu^&s 

tiLMKs Z ffl X X - ^ 1 1 3 K £ 5 4DX»*'» 1 * Z«35TlflHC»Wl.«^* (SI 1 1)„ 

ccbftfficDtiLWitiiaxttmM i ©a®#2T'S5. 

[ 0 0 5 7 ] 

B5 3.©WW^3e9W > 5 IcJHttT*. U -.If ft L ©JfeftjS P « ADX^^fe 1 © ft SB K (SB 

tTi^ot, jgKiMas^titoxM^^ i'©rtgi5{c©*}g^^nso t lt> wm^fe 40 
v-osic^^cfc^fcxfiiixx-^iog^Yiiixx-^i 1 1 tttemz&T. mmmm 
«**«ifg7'fy 5 ic&3 * 5 fcftjiftfciji 1 ©rtauic^isr s ( s 1 1 3 ) 0 .®m 
n&mm^ttbuxMm^} 1 ©^gp© 5 m®# iSKj&jiJcsnso 

[ 0 0 5 8 ] 

x^^ys 1 1 1 t mmic l rig 2 &i&»©x- * ta^v^T, i^--»f^L©m 
ft£ p ^Adxm^^i 1 ©rtgp©^® 3 ttifi t a s&bk:. zuxf-^i 1 3\z£*)iiax 

Mm® 1 ^Ztt^l^ItilStS (S 1 1 5) o f LT« Xf7/S 1 1 3 iH«tcLT. 

tQXttMtVa 1 ©rt#»cjS»8iil1B'«*JBja*s (s 1 1 7) o coxfy/T'liiSIIjfll 
«g«#;tax*r*i&i ©rtSP©^'® 3#i5ici)£2n5o 
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; lite; ADT^ii i- ?:^iff 75 icSotiif 5r t \c J; 9 „ taxttgk® i % 
SIIts'(S l 19) o c ftlc J; OViPI^tftl y n y yK^iits.. 

[ 0 0 6 0 ] 

•*Sli*iO»I*'RBt5. ***»ftfc .ktitf^ ^?«R 'IE* fie 
ft±#ftft'l'Q>Aff)c&%j& P *-&fc>-eT, V-*f ft L ^^UffS^-fy 5 \zMM 

bt^5. fit, 0 1 l*»l?*5M:teJ:!)\ 

i^jSP*«lf$7^y5tei&ot^i^tTv^„ onicj;0s 

W l' ■©««»:: JBjRLTVS . jtoX#*1fc©ttWr*«ffifc«5fr©SjStf&Si:. itaXfcf 
ifc»*Jt«W/J^ft*-Tf«loT«I-Bf > r« C fctfffS. cfcoT, aili^glfcLTt) 10 

«fS7-f^ 5 fc»oTlnx»«k'« i *il-5 c t <*: o , Jt«.W'hs a*TliDX»*w 1 
^fltsa^t'ts, cftic £ 9> anxttiitsj 1 ©M 3 \zm^^%=y ^ y\ frh'A 

[ 0 0 6 1 ] 

<fcfttf > jtax#*tt'i fc#3fc?iRiR*fi{: *-ers*frT?^o-4DiJ* 

So <toT. /Wl/X U-lf ft L ttiDlJtii 1 *>g© L, MXftmVS 1 ©^ffi 3 T?tt/*A/ 

x i^-ifft l # i$ t A,ifM£ft&^©T*, ^SiHi^^igBtSii 3 

1 0 0 6 2 ] 20 

JLXX^B^ Lfcfc 3 K:*II«J5®K: J: ftfcf^ MXttMVB l OiI3 ic^W^^-T > 5 2r» 
6nti--fc^i&S*«lti^»«*i»^i;*.Ji & < , ;taX#*tti-*W»r , rsti:tfT?S'*. 

) ©#@$ 9 *fa±£-£5 £ i: T-£S 0 
[ 0 0 6 3 ] 30 
Sfc. *^«5^^K«J:n«, SPlMlilJ l ©*® 3 ©SJKM^'f y 5 ttSBtft^'O 

»Jwra±©rawe*s. ) */Jn£<t-#5 0 etiu:j:»K -«c©;hix#*» i 

ft£M©&tfif§*. M © ± & * ± 2 # S C i: T- # S o 
[ 0 0 6 4 ] 

. Sfc, ^USSMK: J:ftff . iBX*f#{$) l ©<ZJ#rtoJXtc b-lfftSrffl^S©-?, 2V 
i9t«»t?$^y5 # * & tTfeot^ * H «r^-IB £ ft fc£ #J Br in x m ng t 

[ 0 0 6 5 ] 40 

<fc 9 , ImxttMiVd i *Wff-r sHUcfiii t ftsgm*^ LTv^„ 09*1*, tax***.* 

l ©*8»f #EIKiT-& § o GfoT, c O <fc 7 &i§£-s SSSfi © £ 5 £ H2& © 
®^*J£j$-f SCJiCiD, iDXtti^ l * ® % \z ? % c t T* % 2> o 

[ 0 0 6 6 ] 

im i ] *nmmM\c&z u-*ftoxjjmic&^T u-^imx^cDtQxnm^io^mmx 
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i 0 2 j 0 i {c m t m xmm% <d i i - i i m fc ® mm itss, 

[0 3] #^flSJB'fi&]c«5 u--*f Apx# & =fc § P-+f Anx^oinx^^^©^®®^^ 

[0 4 ] 0 3 IC^-T ARXttti^O I V - I VlC»ofcWiT'$5, 

[ 0 5 ] 0 3 fc ^ T An X ftii ti <D V - V $ iz }& o fc Kr ® 0 X* & § »• 

[0.6] #^;KSJ&®fc&S U-lf ApX^SKJ: o Ti#»r£ftfcAiJXtt£i&©¥iB0T?fc5 

10 73 *£tt&ltBfcft£ U-*f toxemic is V ZMR&mt ^O^fJ 

[0 8] I'-lf ADX73&<D!g 1 X@fC43^5iDX^^^I<Dif®07?fe5 '10 

o . • • 

[0 9] *nffiBWiK&% U-if APX7??£OJg 2 X^C&tt 5APXft$i'$J©#r®0T*& £ 

o 

[0 r o] -*£tt$tti<:tts u-if Aox73^©m 3 xufc&ft ^isaxM0t^<ommmr$> 

5. 

[0 1 l] #f£MSte^& k-if ApX77&©?fS 4 xgfc&tt 3 Anx^^^<DK®0-efe 

5. , 

[012] *mMBmic&% ls-*fbnxxm\c J:!)«KlfJnft5"J3y') x/ncd — gpfc43 

[0 i 3 ] *^Sfi^B»;:#5 u-*f Apx^auc&tt^ P-tf fto&ft i: y n visofi 20 
gp <d m mm t <o m & * ^ t ? 7 7 -e & & 0 

[0 1 4] *^^^StC^S b-^ftnX73^^ffl^tftDX^^%Ortl35^ ^ 5 -y 

^^^nfcipx^^^to-«3jo^^0T*s^o 

[0 1 5] 0 1. 4 Kiosf *5 y SJgtffc* 7 y * Jfc fig £ ft An X#il <D & 8! 

0 T' !& 5 o 

[0 1 6 ] *£ffi)g'£l<:ftS U-tf;tal7!r£*J|^TilQl#*»©rt8fc * 7 ? 
J£ fig £ ft An X Slsft©i©iO^S@T'36 5o 

[0 17] *§SflSJ£!ifc:&S U-lf AoX77i£^ffl^TAnX»0.%I©rtgPli:^ 7 y 
fig £ ft fc An X *f ^ © * E> t flfi <D (0 M m 0 T? & § » 

[018] u-if.iDx^rffiK:«fflT?#s \y-^imxmm(o~m(ommm 30 

fig0T*&£ o 

[01 9] u-^ytomyt^tHuxM^mommiziiLmhx^^vim^m-rmv^^o 

[0 2 0] U-1f3fc©i^^^^i)OX»ii^OrtgPt^gbT^S«M*^t-0-pfeSo 

102 1] *mm&Mic&zis-vimx?;mzMm?5rc&(D7u-?*- hx-frZo 
[02 2 ] *nfcmmicmz> u-v taxis&te ^K>mmnmn^^-y^mmf^rc^<o 

AOX^^^IO¥® 0 T*^ 5 0 
[ 0 0 6 7 ] 

1— Apxw^^; 5 •• -wm^fe?* 7-^®^^, 1 0 0 ■• i^-ifAnx 

§ss, 1 0 1 ••• u-if ytm, 1 0 5-i3t«i/>x, 1 ls-xf-f 40 

mm® (.mw&y , 1 2 7 -^^wtpaj («y«itt) , L-p-if*. p 
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